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iI10 7*MLf:f, CVDSH^TiNllO 

[ 0 0 7 5] 2 (d) IC^tJ: o * 

> (W) OIMIUJ: *9> h*-/H 0 4<D 20 

Wiftii*E»l 0 9^ffi#d&2ftTV>&v>g|55^ 

T\ ifUcjShV^) 1 5 0 nnu KU 1 5 0 n 

[0 0 7 6] ^^ii^iKi, ^HWSJii^SS^l 
0 9 £ LX<D? >m*£W^tel$LL, #cv*"C3 

o 4i5iu f gfiH«i o so^asco^fii 

(Si0 2 I) ^^W:ML, ^LTEM105± so 

[0 0 7 7] h*-;H 0 4<DJ&M^ : &1$ t 2tl 

tzT i m 1 0 7i3J:U r T i NRl 0 8 li. flgOil 
gtiotKW >i£ii:Ji 1 0 2 twa^EiB 1 0 9 

[0078] T i JB 1 0 7i3 J: i NRl 0 8 it. ffi 

36. v U 3 >mitm 1 0 6 <0J&R&#£ 7 0 0 

[0 0 7 9] v 1 ; 3>fi-fbR 1 0 6 iiL P CVDSiffl 
v>T^J&1-& 0 -f-^ISl^ ^7X7tiv>/:CVDft 
«i*a**»3Bv^»ic. E*RiHi 0 5<7>7*^ hJtri* 

&o IfeOHfili, ^7X7^W:CVDStMl/: 
v'J 3>a<bJR«i. *>'J3>^)R I E&ftiz&\,*xx-y 

[0 0 8 0] **3. LPCVDfeO»^t?t, Jgfi^ 50 
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t U'/7 > t 7 >*~7 t <Dm,&*ff* im^tz^K 

v*dFpUHa**&o — v^nnv7>iL<lif F7 
^ n d y 7 > O i: ^ i:*f tlft ? ii/: S i WM 

^(7)M#^ ^fflv^f: L P C V DiiCli> 

[0 0 8 1] ^i:gj2 (e) C^-t <£ ? h 
y^V^lcJ: 0 WffiiZw*ffij»l 0 9 J: »9 *>±<7>SR#OT 
i Nil 0 8 tRSLfcft. Si 2 CIe (^*^?u 
nyy7>!HCD) tNH3 i:^S^*fflV^:L 

mmmtLx<Dz/v^>mitm (hcd-sinr) i 

l 0 ^Ii:Mt^o 

[0082] j&m)§i&te6 sot:, euB&ftE. 

(2 0. 5 T o r r , iTifiifctiN H3/ S i 2 C 1 e = 2 
0 0 0 s c c m/2 0 s c c mXhho ^<D$M&VrX 
<£>j£Riigte 2 . 7 nm/m i nT&&o 
[0 0 8 3] igt:. IH 2 (.f ) K^1"J: -5 fc> »4*8B 
O^fiJ^HCD- S i NRl 1 O&CMPKJ: 0 L 

3Srv*Tffi*^^<v^Kffi, **'<v**ft»R*3«fcU f ±ffi 

[0 0 8 4] ^ir^y^ftSRt ITIiBax Sri-x 
T i O3 ^OiS^^^^JS^b^f^^^^^R. T 

*mtt*^*T S r R u O3 ^0&JR»fM»*fcfc&3MI 
i:Av* 0 S/j, *ir^<->^lfi»Rk±»i5 

[0 0 8 5] ifz, *IgOCMP-Cli, 
tli/hfigv'J *t»K2. 5 w t %£**£>&£ 
WJg/ty K#fiti2 0 0 gS<h1-£ 0 

[0 0 8 6] CMP^«)x/>Brt 9 jftWftORW 80S 
*S*£*9. WMflCii«*0^y 3>^fcRt*^DC 
S-S i NR#ft6 0 nm/m i nt^^OCWU^ 
H C D- S i NRl 0 Xl±%) 9 0 n m/m i n HlgjDl" 

[0 0 8 7] iOidi-aiRJtfr^S < t*L4ii:* 
fe, CMPi:J:^HCD-S i NRl 1 O^WSJi/lFfl 
J6HI1 0 3-CflciLU »Hj|ft»IR3##^»***t& 

[0 0 8 8] ^Uttff^tcitll?. tj£*ODCS 
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-S i NJWtmip©«v>ttH**1»S£i36*-C£*o Z 
OSfil4> *K*tttLTLPCVDife*fflv»TV»4fc 

[0 0 8 9] I3i:, S ififitUS i.2 C 1 6 
vtLPCVDfiCJ: ^MLfcy'Ja^tg ( H C 
D-S i NJR) 4iOtt3tf»ftojftJRia J K^tt^^-j- 0 io 

HlcM:^ LTV'4v>^ S i Hfi-i nn 
->7>*fflv», IRiaS7OOt;TLPCVDSi:j:0 
MU;y'j3>I{fcK ( DC S-S i NjR) *OiS* 

(SIMS) (CJ; IJ**^ttT*S 0 
[0 0 9 0] #^MgStTli, MjgS#6 5 or«7)^ 
^(COV^T^Tt^ S i JRftfc LTS i 2 C 1 6 *m 
v»*»^^li^ 13^t> 1 0 0 0/T= 1 . lggJBLh 

[009 1 ] tztz l> *nmmvx7 

3>aftm i o*j&«-r 7 0 

0*Ci 19 4*v»flftT«4T ill 0 7, TiN1108 
©tlfi^/civ^:©, 7 0 0"CmTT-Sfejg-t-z,c: t 

[0 0 9 2] HCD-S i NI#DCS-S i NJRKJfc 
t LT#xf,jti 0 J|i OSEbfi. HCD-S i Nl^co 30 

**«dcs-s i Nmizit^xmmmmam^tzif), m 

^4<T«trd»$>-C;fc* 0 HCD-S i NgStDCS- 
S i NKt-CjajRa******®**, S i - S ifr&o 

o 



14 



[0 0 9 3] &&^*»*r-frb±mElzmW5-fZ,t, 
Si-CI|g^li4. 16eViHCD + NH 3 I^ 

*>Z>tztb, ffiCjfiBHSMCDC S-S i Nliit/HCD 
-S i NWk<7>mWlZ*;ti*'tim$k<DC l I^fLr 
'"^ttSt, tytUZ<^S i -C l frg-iijftlRftKo 
ii^HCD-S i NKtUcis^TJ: *) Stilt, z:t 

[0094] m2(ommt. hcd-s i Nmtojjwx 

Q&^felg.X'lilSLmxZ&frbX'&Zo m3lz^Ltz£ 
7 t* x ' /SMSK^fg; < & £ 15 fC 1 «a**JS < & (5 , £ 
£4 5 0 V&mx tt&m&l&O £ Vjz&K&ft (NH 3 
/HCD= 1 0 0 0/5 0) ti!)CliHS#*<jto so 



[0 0 9 5] 04 K, C-VfflJgfcJ: 0*W;HCD- 

v\ R1t*)<onttz.tLt>f>m$Hz$e 3 iz&m (N 2 ) * 

[0 0 9 6] HCD-S i Nl^O^S^Ii 7 0 

ormToj£BifiaEKi3v>T, itoy^^fft (s 

13N4) (=7. 8) iHiv^t^ 

Wit-I^ BMAxmLtz4 5 OtMWHCD- 
S i NKli, IfCMtvf L/:P-CVD-S i Nt 
Jfc« LT 2 0 - 3 0 %»*Jp*»ffi:v» 0 SHEATH Lfc 4 
5 OtMOHCD-S i NKli, 5 5 0t:75S7 0 0 
■CT-^fiKL^fiAt?^L7tHCD-S i Nl {7>^~ 
(R [SCCM] ) =100, 0. 5Torr, 

mw.m=7. 3) ijt«Lr, nm^s. 4t*s 

<^o SEAli 1. 4Torr, R= 1 0 0OHC 

4 5 0'C£lTO^ia i K«C*v>T 

v-v>; 3>^tK (p-SiNBt) <^ifm* (=7S 

«»«-C±EOHCD-S iNI^iffiiliLttlt 
&%i&lzi±jz&%:m&iZ%Z 0 Zfz, 6 0 0tJ&±i4 

5 owj.Tkx-umtt&mtem^tztf, mct&R*m 
^xtmm^mmmhtifzo n 414^+^3 

***LTV»*V>HCD-S i NJ*(0l6*T***f, 3 

[0 0 9 7] 0 5{c, ^VavflftJM'ettSftAfcflF 

V>(lt\ S i -N#> <b&.i>* 7 h 7 — ^ ^- 

V *)n,ZHZ>ii>btzt%z.hfiZ> B -?%t> 

[0 0 9 8] Z\ZXlt, CMPfvUnv^'fbffil*^* 

[0099] -tttfr*,^ meizm-rxiiz, &k^&7 

OOtt-ML^DCS-SiNII^U HCD-S 

[0 10 0] LtztfoX, *Hi6»3R©HCD-S i N 
1 0 14, H*©D C S - S i NJK(Cjt^r. TSB^ + 

'^i'Htn* av-^j£ikJi2 t«af*^»o« 
»l*r 1 Ex~mmmmm3i,zM!&i-z>mizmm-f2>-? 

X? tLX£*)MLX^2>h\,->z_2> 0 
[0101] 116 (a) Hay?? h 
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Ox?f>^fr, H6 (b) lif-A'iDlOXyf > 

[0102] g!7i:, HCD-S i NRKtt-T £ T E O 
SBMfcBtOR I EOSiRJfc (TEOSmmJ-y*>7 
»K/HCD-SiNIRi7f>/aR) <Dj£Rfijgi3 
JtfTV^r-Tift* (R [S.CCM] ) 
to mizit. ffiRiBft 7 0 0ttML/:DCS-S i 
NK£»+*TEOS»ftROR I EOiHRJtfc^LT 
Wo ^-C, m%i*DC S U, 0. 5To 

r r> 7>^7/DC S SEfiJt (£lTR«t) * 1 *<> 
OOtU, 6 0 0t:> 6 5 or. 7 0 0t:t«l/: 

& c ZtiKML, BMft, HHftti. -fiifiiHCDS: 
MtL, 1. 4Torr. 7 V-t-T /H C DffiiJt 
WTR«t) £5 0, 2 0 fc L^0#<7)ii^JtT% fcf 
tlk 4 5 0lC<7)ftfit4-&^U^?)f , au?Jt6g 
ft^^tt^c: i#||HLfc 0 H^?>, RIEO 

T>*-7** (R) 

<. dc s-s i i*mtmmm<om&iti!>mt>ti2>z 

[0103] HCD-Si NRO/£RjIS<7)j3; 

RafltttSttSr^+o H*fc. HCD-S i NIOM 

[0 10 4] Lfc#ot, JAMS 
JS6 5 Ottv'J 3>SffcRl l 0 SrJBffi-f jilf. 
T^^;VR^ LTOT iNHO 8^«|g***>-r^. 
yVsvfiftRl 1 OOjftRaSCSrWft'CS&o 

[0 10 5] 4fc, ***6««R-C«i. la^Eft**** 

[0 10 6] SIftl/^Vy^>I/ 

[0 10 7] Sfc. *jt*»3B"Ctt, SiWH-fcLTS 
i 2 C 1 e tfflv^:#*i:o^TR«Lt^ iS»ilJS <o 
<0?I5V^>U 3>ft-ftR*:»J*-J-&»-&'^«±, S i3 C 
U, S i4 C 1 10 i -S i loJ^Jbifo 

«Mfc*. SinCl2n + 2 (tztzL, n = 2 ELL) ftir 
CDS i Igfl-S-ffl^r t|I|#OS&** f »?>*t&o 

[0108] (* 2 (ommMm) m 1 « st*»«i-ctt, 
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[0 10 9] ST. »KOHlS3gJBi:ra«^LTH2 
(d) OI8$-Ctrv>, »v*TBI2 (e) KtPTJ:? 

S i 2 C 1 6 £NH3 b<DOL&lfXim^tzL P C 
VDSi:i 0. Bfllft 1 0 6 0rt»*»a{>i&tr«fc3fcv 
'J3>«ftl (HCD-S i Nl) 8t^H^Jgja-r 

& o 

[oiio] j£Ra&ii6 o oi\ RiEtfFrtffi 

(±0. 5To r r. sfL*JtliNH3/S i2 C 16 =2 

0 0 0 s c c m/2 0 s c c mf^S. i ©SlMt 
Oj£Ra£jKl±l. 4 nm/m i nX'hi>o 

[oi i i ] ^iwii2 ( f ) tc^-r i d c, s&i ©Hi 

^®t|Wli:*#T% E»8M*ffl«>&*l*HCD-S iN 
mi 1 0 ^-CMPlci •) ^*LTSffi*¥ii'fbi--&o 
[0 112] CMP«©RJP«H&B*J: 9* *fHHtf&SS 
O^fttMLfcHCD-S iNll 1 

t?ML/:DCS-S i NRlcJt^T, »v»ci:*«fl-* 

[0 1 13] iOJ:^C*Hlt»a8UJ:fLlX, WS^IJK 

v'J 3>flMfcR£*ti-*iKRJt 
<Bt;n., CMPfcJ:*flfStt->y 3>BMfcR-C# 

[0 1 14] H9C ^HJ&^O^ffi^iJV^-CfiEJgfi 
K*g?x.-C^j£L/.:#v , .> 3 vfiftBI+O v V 3 ><7)*§ 

(XPS) KJ:4&ffi0-*fK 

[0115] bioc *mm : &m<ojjfcizt5^xmm 

[0 116] BK, JfiK»aW«7 0 0 TCJ3lTTr**l 
If, ^i^KtJtSr*^ 3>StftR (S i 3 N 4 
K) J: •) = >® f!l (N/S i ^ 1 . 3 3) «9v'J 

= >a*tR (HCD-S i NSt) ^iTSaii^fl- 
2*:, Bd*^ HCD-S iNlliDCS-v"J 
n >a-fbMi Hv'Jnv U •> ^f* Sit W4„ 

[0117] S i - S i fe^JEStli 0 . 2 2 5 n mt S 

1 -N^-g-ggSlO. 1 5 TnmiHfiV^;^ y'Ja 
ViifSfcv'J n Vg-ffcRtf^J&Stt*^ S i-N*>?> 

<, cMP»;j:*w«aK3i t a<&*o m^x-TT, 

[0 1 18] HI HC, ^^M®®<0*S(Ci3V^T*R 
ia«*Kx.-C^*L/wHCD-S i NilOfSSiJiVJft 
Rfiffi 7 0 0 "C XJ&fS. LtDCS-S i NRW&-JS £P 
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[oii9] mmimr^xd^Lxm^o sr. d 

H F #»-c»»r S mmm<o v y a >SftRSB 

tHF»ttO*4f-/T8o^ 0 -S2**6 cm 

OjE*JBO«[*0 v U a >^bKSM £ D H F "C jg 

[0 12 0] EI*. AR&ft 7 0 0t:oMi7g^(iDC S 
-S i NT-**?, tt«3jftliHCD-S i NT£>& 0 
ZX\ DCS-Si NUtT^-THM; (R [SCC 
M] ) =10"C*»), HCD-SiNliR=100T^ 

[0121] jffiRiajK^fiv^iirssaogv^H 

CD-S i NlW&MCkWi. HCD-S i 
NIB, DC S-S i NRili** 0, 7 0 0t:«J:*9^ 
ftVMfcRiMrfcjfltRU- hOlTF!***-?!!**^ HE 

fflWftJ*Kl*IIB-Cj«B|-r&ii:#"C**o L^t, 
/&Rfa8S:©< t^:^:J:ot, DCS-Si Nii: 

9 ta^HCD-S i NKSrSfttCftfcft&o 

[0 12 2] 4fc % NH 3 ^Si 2 Cl 6 OffiiJt (N 

H3/si 2 ci 6 ) * i o mrtwTtf * ^ t r% jfijs 

7 0 Or, *RP*3E0. 5 T o r r y>J n 

>^i*iJ ft R «r JBjftr h £ fc aJTT ft T ab & 0 
[0 12 3] fcrtfU v'J n >®*jKft £ im^t^ 

[0 12 4] 4 fc. lRfl-i LTiiS i 2 C 1 e O&lfc^ 
tztf, *Oy U a ^ ft 

S'U 3>afl**r»«i-*fctt. SisCU, Si 4 
C lioft^S i -S itt**loja±#oJ:9fc:fflft 
S in nCl2n + 2 (/c/iL, n = 2m±) ft £*<JD 

s i mnzm^x i>mm<ommmhti^o 

[0125] (* 3 <D$ktmm) ttWMItb ti,iz 

M<DMmziifr^Zs>r~ hrn-fe* (A. Yagishita, 
et.al., IEDM Tech Digest, 1998:p. 785.) sFfljV^fu 

h^j2^tcft^ 0 J^T. Hi SrlWH 
*ffl^fcMOS h 7>iSX*<DWl7&Jjmz<o\,*xm t Wi- 
[0126] if, II 2 (a) izm-f X 0 v 'J n 

mmi 2 2*fmLtz'&, m^\zm=f-»mnmmi 2 

3 %M&*-teJ&i-&Ztizl:oX, ST I (Shallow Tr 
ench Isolation) iz X Zm^ftMZft 0 „ iR^SItiffeff 
Ml 2 3ttflC»KTEOS*fflv»T®jSLfc»flJtT* 
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[0 12 7] 9fc!CHl 2 (b) LPCV 
Dft£/B^TS#0&#TJp§ 15 0 nmO^yiJ 

[0 12 8] ^cUREI (b) fc^r «fc 7 i:> *3K9!0JK 
ft-?** S i 2 C 1 e +NH 3 *^^v\ ffijfcJt 
(NH3/S i 2 C U) = 1 0 0 0/1 0> JSRiftK 

5 5 0t> jflcRJE*l. 4TorrHTLPCVDS 

>K JpS i 50nmC0HCD-S iNll 2 5^# 
io g B B B y^>sil2 4±i:Mt^o 

[0129] <i^r% *nffiMm<oisv u>mimx$> 

6 H C D - S iNRl 25li5 0 0t^^ Iv^M 
C S - S i NRli. a*. 7 0 0 - 7 8 0 CgfiE^tf^ 

[oi3o] ±mmm&& (»»jt, ARfig.ARE 

* ) "Cii. flcRiiJR ti 1 . 5nm/minT*4^ 
JSR^EHi lOOmi n^^o Si2Cle co^EEJt 

[0 13 1] >X&ffll 2 (c) K^rJ^K, 7* h; 

2 6?rMl, C(7)l/y^h;^-yi 2 6^v^^[: 
LTHCD-S i Nil 2 5 *3 J: tf^&iA v 'J 3 >Rl 
2 4 £ R I ESl:tX7fy^LT, HCD - S i Ng 
1 2 5 t n vRl 2 4 £oaJiK^feft-&y 

> 1 2 6 SrfOJK^^o 
30 [0 13 2] *KB1 3(d) KS+J:}^ f?6n 
ma*0«BMbRl 2 8«r«W<b(-J: WML«i H 
CD-S i Nil 2 5 £-7*^ \z LX4 * VftA^ffo 
ft>Ftt«»KT»v>i£«* (LDD) 12 9 SrJgfi; 
1"^c tfcnkm 1 2 9 0*mS!**nao46^Hli, fRJx.|f 
As^ft> SrifliM^ffi IKeV, K-X13X1 O^c 

[0 13 3] *Cil 3(e) ^ti9C, fl£*01R 
8-t*^y^nny7>UfflvaPCVDSi:J: 0, 
hfJ^DC S- S iNRl 3 0 <hft£if $ 7 0 nm 
40 ODCS-S i NR*£HK»jjlL*:«, ^ODCS- 
S i Nl^R I EftHT^®^^f->^t^Cii:tc«to 

rr- MiiDcs-s i nii 3 ot»*t*o :c 

**0. 5Torr, iliJt (NH 3 /SiH2Ch) 
#5 0 0/5 0T-£>£ o 

[0 13 4] (e) IC^i-J: 9 ('> ^- hfllS 

DCS-S i NRl 30&J:tfHCD-S iNRl 25 

^^/Ku-f >ffitWii 3 1 Ofm-rZo y-^/Ki/ 

50 >f >ffi»»0*«S 3 J f nS!0»-&iCii, ^JxIfAs^^ 



I 
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>*1]mmi±4 5 K e V. K-X43X 1 Oi5cm-2*> 
[0 13 5] &i3, fSv^SttkW 12 9. V-*/KW 

[0 13 6] *i:Hl 3(f) i:*ti^^ Bfii:T 
EOS*ifflv^;LPCVDSi:i f)ffS 3 5 0 nm« 
$OlF4IKiKl 3 2 *£lBfc»«Lfcfe, CMPffifc 
J: DlRftSKl 3 2 tflMLTSffi Soffit:: -*-*<> - 10 
Oi:^ HCD-S i NR1 2 5I±CMP* h v'<t L 

[0 13 7] jfcKH 14 (g) KJp-j-J: ^ 1 6 0 TC 
^»»»»ift*fflv^THCD-S i NRl 2 5 ^il^M 
KI£*U ^tCDES^fflV^fc B a v , J 3>Rl 

Ml 2 2 &o 
[0 13 8] 

- H 2 7 tflUft+S^y 3>SMfcRU: LTHCD-S 
iNH2 5> hffl«l&ttlR£ Itr- MMtDC 20 
S-S i NH1 3 0tffi^tv»4Ot, 

J&RSft £©J®I1-& ^ ti:J:ot, HCD-S iNRl 
2 5 M1DCS-S iNll30O-)x 

[0 13 9] £<0i h 1 2 7&flU&lh£ 

>I1 24 ^CDESCi »9^*1-^>XfIT% v'Jn> 
»Sl2 1C^-y>^/:^ t L < litloft^ 30 

[0 14 0] HI1 5 tC. '$L%Wfa<D&*m^X, 

@i4 ( g ) (ommmizmm-r zmmmzmi-o mizm 

Bll*ix&i:^-9Wa**3E**o iOJ: ^ ftW«**36S* 

[0 14 1] mi 6 1:, #|&9JKJ:*^*** 

DDyy7>^tfSL/:yiJ 3 >g>ffcR (HCD 

- S i NR) (Difcftm. (tK: HF= 2 0 0 : 1 ) \zih 
jiyf-v^l/- hOJKBIiBJKttffttSr^o J&R 
SJS5 5 0 X:\XT \Z&^X$LWkELt>* 1 . 4Torrk 
LTV^coii. UMX&hW C D- S i NJg£?£/£1-£ 

[0142] mi *)mhfr%± \z^ fia-cjSBii- 4 « 

jffiRifijK7 0 0WML/:DCS-S i NlO so 
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^&B£ (* : hf = 2 o o : l) \z x ? *y>rv- 

HiO. 19 nm/m i n"C*4 0 U:^t, SI£ 
S600 4 Cl5iU f 4 5 0tr«L/:HCD-S i NR 
OJ8R«l£7 0 0tt«L/:DCS-S i NlC^t 
&SJRJt*i**t-r*tl . 6 is 1^1 1 9, %%W&%X 
it^fcJSlRiRff 5 5 OrcDit^T-li^iRJt 2 4 **a"C 

[0 14 3] tfz, & 
RSJS6 5 0ttMl^HCD-S i NR<7)J&RiS,K 
7 0 0t«Lf:DCS-S i NRUc»-f 4SjRJttt 

3. 7t*4:tWotv^ 0 

[0 14 4] itz. mil Izmir X Si HUfti L 

(N2) £ifL-fk. it^^v^^tcJt^T^^ 

[0 14 5] iOffiti. SlfiJS 7 0 0WML/:D 
CS-Si NRtC*t-T^>Si«Jt^LT2 4 OgJKflML* 

:i:i:Wc ^J3EKiaK"C»jat LfcDC S - S i NR 

- S i NW-)X7 SriSftr-eS. a 

[0 14 6] JJJLt J: OWfeMJ: 9 K> ^3 
y U ^ >HtIi:ii*%Wi: J: -£> H C D - S i Nl^rffl 
h 1 1 MRi: lift*S« i:J:*DCS-S i 

[0 14 7] -9 \z lTCDEIflt:J:or#e 0 B 0 

vV3>Rl 2 40R*Ig{:l5^Ty- hffllSDCS 

— S i NR 1 3 0OR«S:^j*fi5^WJftiJ-e§, CDEX 

^JSSv'J 3>Rl 24££U f HCD-S i NR 1 2 5 

h 1 2 7 ^ £ t IZtcZo 

[0 14 8] ys-r- b 1 2 7 t L 

Ti£*fcHttK£*6ft~>y 3>R1 24kHCD-S i 
NR 1 2 5 0»iRtfflv^v^o 3>Btl 
2 4ii> HCD-S i Nil 2 5 Jx 7 f >^KSt^ 
Rjfc, r- HIDCS-S i NR 1 3 0 
*>VZfiT Li o - t imfklzWm-t&tztblzj&jjZL 

[0 14 9] L^L***^. ^^-y-h2 7ty-h 
ffllJMDCS-S i NR 13 0 t 0»«?Jt*TOj£fc+5MK 

HCD-v'J 3 >S<bRl 2 5 ty- MfDC 
S-S i NR 1 3 0 t^H-Ct t 4> ka*?Jt*»W*t*^ 
T% h 1 2 7 SrHCD-vU 3 >g>ftRl 2 



(12) 
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2 4 CDJjScSlIf^ C D E (C J * m^XmH «t £>* 
tfcStttRl 2 8©Jftllie (Hi 3 (d) ) d^UKi 

o 

[0 15 0] 4 (h) \Z7fi-f±7 tc, ^ 

- h 2 7 *IR*Lt4Cfcirti:^ hfefflKl 33* 
JBJSK-T^o r- MfiJSRl 33^: LTIi, Wx.tfTa2 
Os^ (B a, S r) T i O3 * ^03l||«#*»?, ft* 

[0151] T a 2 0 5 R*«v^/:»^i:o 10 

SrflBltLTffS 0. 2-0. 3 nmgSOS i O2II 

Tlp£0. 6 nmO>"; ^ >S>ft)K <*BS) *3BJS^ 

&o 3>fiffcK±ur- httMkKi 3 3 i 

LT^JpS 1 nmgflEOT a 2 Os ISkiMf&irZo 
[0152] H 1 4 ( i ) i -5 

h«ffi£ LTOf?l 0 nmflSOT iNIl 34^1 
£ 2 5 0 n mgSOA 1R135 £?g?)|*jSB£3S«1-£ 
<£ ^ i:^Ii:f8L/:t, »o^geo£fi|£^~ y%m 20 
1133, TiNI134UJ:t) f AlRl35*CMP 
t|Ri L T^iirf fict * i i t: J: o MOSF7 

[0 15 3] ftfc, fBl-»3 0Hift^S"CJi> 

& o 

[0154] (£jl 4 OHJSJgffl) HI 1 8 (i^f^o^ 4 30 
HT**o c:*te>OBl{i. DRAM4r;^MOS F7> 

[01551018 (a) TMi, v'J 3>S«2 0 1± 
0/tL4v^- Mfetl^^Lt, # l Jy'j3>I 
2 0 8, WN {mt* >yx-r>) 12 0 9, W > 
^7>) 12 10, S i N§2 1 2 S *u »fa 

H*£<7)*£R I Etc J: UIJRttlcaLt* 1 - MI2 0 

15keV, 5 13 c m-2<0^ttt A s t > ? 

ti, M12 0 ocommzv-Affim2 o 6, 

[0 15 6] 3fc»CDCS*JK»4:-J-*»Eft*5K«flHt 
(L PC VD) fttcj; 5 5/»j3Vifi2 0 1 tlCS i 

12 o oonoso^us i Nfrb%2>r- hwmm&m 

2 l l iT&WtfrZo 

[0 15 7] Z<D£d tcLT, y'J a >m%2 0 1 
hm«2 0 OfeJ:^- hfl«ffi*SK2 1 1 frhtz 0 , 50 
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[0158] £tf>TSLhK, L P C VDfttCj: 0 S i 2 
C U (AH^n;^;y7>, JEJlTHCDtHfrlB-T 
h) tT>*~T (NH 3 ) fi% (N 2 ) 

i^r-^V TifTs fc Lt\ jSKfflftiM 5 Ot, OEB*PW 
ffdM. 4Tor r, ffiiJt^7>^7 : HCD : g 
lOOOsccm! 50sccm: 50scc mCO 
*#KJ:»K S iN!2 13 4-1 5nmMn (CCD 
S i NJK£HCD-S i NIt»f4) o Z<DHCD- 
S i Nili^ilBftiiR^a^^^ MSJPB3MCR I 
EX h 7^1^44 (Ell 8 (b) ) o 

[0 15 9] ±ge<OjSR^TOHCD - S i NJRO$; 
R&Kli2. 6 (nm/mi n) V$>o?z 0 *>fc*K, 

[0 16 0] ftl:fLfcB7*6, R I EjgRtfc 

Ji, HCDtfflv^tffi*oDCSt«v>tS i N 
&tliimm&T?$>2>Zbfrt>. HCD4iW:SiN 
h LT©J*ff*ifi£*i:WC 1 5 n 

[0 16 1] ^i:|R«IR2 2 0 t.LTBP S G$l£ 
l£RU ^l:H2 £02 iiSr^tr^HiS+TS 0 0V<D 

mtm (2H 2 +02-2H2 o ) £?tot 

gfffl*§M*ffil2 2 0 frMMtU i NI2 1 3 £C 

MPX h LT, CMPi:i QffM&if»K2 2 0 

<DmmZ3 7 0 nmfSR|»*U iriillg2 2 0 <Dm 

[0 16 2] ^ctZ, ffift»t)of:^tl/y^ 

®7fe, SBfftSrfi^* if L^V^l/y*^ h^vX^K 
Lt\ VR|iK8R2 20 (BPSG) ^RIEtcJ;^ 

yf-^U Y*-)V2 1 4 tBBPi"* (Ell 

8 (c) ) o 

[0163] £ OPS, S i NJK (H C D - S i N«) 2 
1 3 liB P S G fcittSSL-r^^f-^^lx^ h#gv^* 
R I E* h LTffcJBU RIE^Mt^o ± 

IfiR I EX h 7^T^HCD-S i NJRli. ±fB<D 

[0 16 4] ^t^f«§H)fx.t3>^ 
-^214<7)ffl(7)SiNll213^RIEt^o 
L, TWyV^yif 2 0l4x 7 fy^L 

i6> S i NOSatl#MLt3>^^ h^^tiftv>gR 

y'J 3 >oa*a^jSKoHfi6a4: ttgi 

(II 8 (d) ) o 
[0 16 5] ftiZTjkLtzm 1 6^?>, 5 5 O"CJ0L± (tiE 



( 



(13) 
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V$J±tl : 0. 5 To r r) "CjatRLfcH C D - S i N 

n) , i-^t>*>, 2 (nm/mi n) gjgiifiv^. 4 
5 0CT*ILfcHCN-S i NliJ^f-V^U- hd* 
2 0 (nm/inin) tlii, S&ttffcKO 2 0 *£l± 

[0 16 6] ZVtzft. HI 8 (d) ©IgTOS i N 

tt, ft*St:J:Si«iIt«otv^:S i NR&[W]B£ 

[0167] *>4*k, hi 6&j&m*izmm (n 2 ) 

*SfcLTV*ft^HCD- S i NROft*t*^ 0 
S£Lfc*e\ 08*. 1*4 5 Or-Cti 1 /2 0 0*#^tc J: 



10 



4X7f Hi 4 5 nm/m i n t O 

[0 16 8] *«E#fcO«BLfcfc£*rii, HCD 
- S i NKli 4 5 0 r-C 2 ( n m/m i n ) <7)J&J8l^]g * 

(e-1) / (e + 2) = | (No X a) 



24 

7 8 0t:tcODCS-S iNl<7)3 ( n m/ 
min) J: »3 ^^/h^ v^^+^ffl plfgTab^ ^ 
W^/: c [5]B$t:Sit/:y7X-7 S i NRl*3 

7 0 mOO (nm/m in) k i&JJUiiJKii o k 

[0 16 9] ±fEO«i:HCD«rfflv^4 5 OtgS^) 

ears i N«t^-^a >k fi*K-c. ffiif^ 

[0 17 0] «ic:t% SlW^^hSv^ji, flflfciVhS 

li, TIB^C l a u s i u s — M o s s o t t i O^t: 
®L7 k^tLhtLZo 
[0171] £ib\ Tffi<7)C 1 a u 
o t t i <7)5£I3\ A s h c r o f t 
Solid State Phys 



s i u s — M oss 
M e r m i nfO 
i c s (Saund 



e r s 

[0 17 2] 

/ (3 X eo ) I 



Col legett (1976) ) O P 5 4 2 K 



x ( p /M) 



30 



•••CI a u 

<r<rt\ p&mm, eitmmm, Mi±&tt. a i±^m 

*£-c$>&o $tz, eoltM&BW.^ No MtT#Jtf Kn 

±IBO»^05:BIK^OHCD- S i NRj&^ffl-C £ fctf) 
l*. ftMoHCD - S i NR^Stifciii:J:4 

[0 17 3] — ML^J: ? KHCD- S i NRI2 
R I h LT&f&i- 2>tztblZ<&m%mm*T> 

CS-SiNRtHC-e, *»o»«^*tLj: ») t/h* 
l/^t^S>, Se^ODCS-S i NRKJt^TH — <OR 

[0174] it, h »>y**#tt*#jtfcWK 

[0175] HCD-Si NRIi, t£*G9L P- S i N 
-Jt^-C|R4«***»1 x l 022 C m-3i:^< > ^oj& 

[0176) @19i^ HCD-Si NI^S IMSC 
X &gg£:£[p]07ESI:/n y t4 1 OOOt, 30 

ai*4mi^oa(^*9> h» (cps) * 



s i us— Mosso t t i<£>5£ 
t (CPS: lf**fc!) h») Sr^LTV^o 

[aco^ttco o frJbm 9 #gKOf£Hri*H C D - S i NI 

[0 17 7] ^K^L^K, Miia «9 

1 . 5 x 1 05 C P SgJK^t 4 x 1 02 C P S^JSIC 
2«£l±«^Lrv^4i4:3WitBS*tfco *£Sf 

(ci) (±«t»a«r«-c***ft-fb«iAfe*t»**ofco 

[0 17 8] C-T% r--^UOH«K«i 1 X 

1 0 22cm-3i:ffl3L, 7^-^HBSlil x l 0 
20 C m-3JttT (*Wffi*£JLT) Kffi*Si-*o ttX 
ftftttl x l 02icm-3icffl^i-* o iOi^i:HCD 

-S i N^iiT--;vr^4o** : &J35i^^1-^>OT% 

[0 17 9] y7X7^v^:ftf«fitt (P-CV 
D) ft 4 L< ? >bT>*-T* mftki-znE.it 
*SWBJ«fi (LPCVD) St«l/:SiNitli± 
ai/:i^:SiftI$^K. T^^^ hit 2 S 
±\ztitR-r & k . 8HSOf±»"Cf <, TSBiJitr 

[0 18 0] 1F«1M 

j>mmk%*)mr$&&Wk (bpsg^) *m#>&tfZk 

[0 18 1] ini:»L, y*no^> (DCS) 



40 ft 



so l < (i-r f7^nny7>(7)J:^:y7 >co**^t 



(14) 
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**A<, TXs<? hJt*»2 0Sf|ft«I$Asi o 0% 

[0 18 2] ^HJfcS&KiSHTtt, RIE^h yvt- 
t LTOS i NfitfcHCD-S i NRtfflv>fcflcov> 
TO^fc, L^L***P», HCD-S iNlOil 10 

r- HS±«S i NI2 1 2 <> L < U 
H!i©S i NI2 1 1 fC*,*ar-*^, 0 -f fcfc 
*>, £*lt><0S i Nit LTHCD-S i NJjg£jsEjg|1- 
£££(-419, fiifE^OS i Nmmbtl2><QX\ m 

[oi8 3] ttz, ^mmmmx'H, y- hmmtix 

Zfi%* 9 ivy- Hi, #1; ->ij 3 >o^(,4j| 

if tJ:v^ £ lie-? ^ -Ci*v^ 0 20 
[0184] (« 5 <T>%ffi%m 120 5 

iS^ £ gg& co ffi] {- gjg & [6j -c-g) »r L ft: Wf ffi H T* 

[0 18 5] TEOSiBWtl2 0 30E**«|>(:a 
•JT^^l^liLTTaN (mit9 > 9 )U) 12 0 4, 
t«EH2 0 1 ' tLXCu tl, CMPK4 

(B2 0 (a)). 30 
[0 18 6] £4>Ti&±K, L P CVD&IC4 9, S i 
2CU (HCD, A+t^n^v'y^v) 
T (NH 3 ) SrH«*-XtLT, JifcfliaK* 4 5 0 
KlS^r^Efcl. 4 T o r r , mMifrtT >*-T : H 
C D : SSf = lOOOsccm: 50sccm: 50s 

ccmU/^#f, SiNl2 0 5il0nmML 
ft: (112 0 (b) ) o 

[0 18 7] iOS i NI2 0 5W»S*-«Ei-*fc» 

*«±tcS i NISrBf5cKJ*^L, *<D±K C u R* 40 
JB*Lfco v ';3>tttC ulgUc/jfaE OSES- 

2 1 izm-r 0 

[0 18 8] 0 2 1 (4, i"j3y*«±l:s i Nit L 
TfS50nmOP-Si NI, ip£ 1 0 nmCOHCD 
-S i NI, JJ!£ 5 0 nmCDHCD-S i NJgO^flj^ 
£fflV>, lOOtT, 1 (MV/cm) ©WEE*EPJDL 
tz$$<D i) — P US (Leakage current 

(tv^t) os^<b**#tceniDB#K (s t r e s 



s time (ft), ^ttt-'J-^m»E*-i:oT^L 



50 g 
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[0 18 9] a^C u O&ffrfi C uMtXCi 

h b^£>tiX£ /<4 7*J4v'J 3 >^«4>(cc u 1+ 
* s J£^-r* 4 3 ice u mffi^Uli i i-S^ftf^tj-T 

<5o HI •Jlife*'* J:^k» HCD-S i N§|I4, WkW 
* T 5 0 nm45 4r/l 0 n mOH-f ft <D & , fyX 

VS i Nli »> *»C uOjfclk^itLT^y Ttt*»*4i 

[0190] i i -eft* 1 12 >j - * mm^.m iz 

U 2 1 *»C,flES 5 0 nmOP-S i 
N«TI413»8«, SSlOnmOHCD-SiNi 
Xltl 0 0 <)«■«*, f?50nmOHCD-S i NI 
f«4 5 0 0 0ftJBLLT-«fc* o 

[0191] HCD-Si NmrffyX^-s i Nii 

[0 19 2] 12 2 1:, Sfe^UcSi-a^K (Break 
T i me) Jjl+C 1 (C 1 cone 

e n t r a t i 0 n) i-ftffliriotyn y h LftrBfc 
*L?z a 2 Zfrhftfrhi-n lz C 1 K* ! Sv>IJtl)| 
KM*£-C©B#Hji*ft< 4ro-CV»& 0 p - s i 

NKTI4, m.m (C l) *|fJ|{fttIv»4noTC l 14 

^VIZHL, HCD-SiNIfli, ClgS(2 3. 4 

x 1 ozicm-sizmLx&y), mMizmzszmti o o 

[0193] c 1 KBftiftttK*:*:* <fttc^ 

*LTv»4fc*, Cui«i^C lt^H:f77y 

khttl, 0 ttz. H4CStLfcJ:dKfiiaj!SaiL^HC 
D - S i N]gl4if^^^5 . 4 i^$v>;tisftj)>o-C 

v-So -^i 1 ), hcd-s i Nmzm^z t, if$o 

*®DC S-S i NK4:JfcttLTft2 0%»:«4. 
[0 19 4] »50*JftJK]8K«43|Kfl5 

10 19 5] 4 ft, ±*4, m 5 OHJS^T-14, v>; 
»: o v» T L « J6<4 i in - h 

ft* - t J2*< , S i n C 1 2r»2 ( n 14 2 J0l±O 

) , % L < 14 S i n C 1 2m2-xH, ( n 14 2 J0l±CO 

x 14 0 &± 2 n + 1 T-ISiRpTtg^ v 



(15) 
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[oi96] (m6 <n%m%>m) 023^ *§tmom 

[0 19 7] 0 2 3 (a) 14, If OjftC <toty 'J 

n>*K3 1 0 ±izM&^tifzy- ymu&xv^tom 

BO«/££*LTw£ 0 Y- h«ffil4#y vU 3>R3 w 
1 1 . WN13 1 2 43 4tHYR3 1 3 KJ: oT?]2J2S;$*^ 
•ris *K Y- MSTi:y- hlft»R3 1 4 3&^J& £ ft 

tv^ 0 hm®o±M^ti^^ v ^v'j 3 >sibR 
3 1 stfMi&zti, y- hmffiofflijffi^tifflSv 1 ; 3> 

S<bR3 1 6**®JSSilT^*o ^tl«biaoTiffi$ 
hM&<0 fflMKlt? 4 v 1 ; n >ftftK3 1 
7 3i*3BSS: S *u ^l^^t-y'Jn vfilbR 3 1 7 o 
«W»:iiBPSGR3 1 8«S^titv^ 0 Sfc, R 

13 1 9#®J*S*iTv>£ 0 20 
[0 19 8] 0 2 3 (b) i:^t^^ Y- Y 

KSBKIHISB3 2 0^M^nf:i«±i:yU n >Btfb 

i321 ^HTO^ i:LTMt4o 
[0199] Sr. 023 (a) fc* LfcflHttJ&SBL 

LPCVDftta^ *>'J 3>sfbR*®ja;r 

£ 0 Kfl-^^li, -^^r^^novv7> (H C D> S 
i2C'U) &±TfT>*~7 (NH 3 ) «rfflv^ 0 & 
is. ftmifxtLX, N2#*j£v>i4*#**fflv*Ti 

3/HCD=l 0 0 0/1 0, SJj^rtEJl. 4Torr 30 
tr&o dfiKJ:^ ^ffittHBSSr-Mfr* vV 3 >S 
ibR (S i N : HC iffli) #MSWo iitLfc* 
#TOjS;RjiSl4 0. 2 6nm/^t*o/: 0 
[0 2 0 0] 0 2 4 14. JftK**ifc->y 3 >Sfl:RK# 

(o) . ** (h) &xzmnt (c i) kov* 

T«4«Jg£. (N) Kov>T(4>f * > h £^ 

Ltv^o £C:*tM4, HCD*ffl^T 2 5 0ttjSIL 
fcy'J n >3fbR**BWb3*i*v*J: 3 i:f4fcft, 
±11:4 5 0lC-C*BlLfc^y ^>AittttiM&LX^ 40 
4 0 2 5 OtTSULfc*/'; 3>BftitKB, 1X1 
0 22 C m-3gKOtfiXri*^*SftTV*££ t76 ? ^b^^)o 
[0 2 0 1 ] ^tz, SIL/:>"j3>IMti^i 

«t^o 02#H$v It 

j: mm&2 o%mmmuir2> mm* 22. 

9nmH27. 8 n m£RJJ#i»inr 4) o * fc. ffl 
Sfspli. 1. 564^1. 4 3^^«^L, IfOy'J 

3>«fbRfciai*ra*^tt*?sro r^^*>. m*>fr% 50 
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[0 2 0 2] 0 2 5li, BH5»S*Lfc5/'J 3>B8KbRK 
^£*t&£7C?S<7)S IMS"/n77>f^S:^LfcH"e* 
4, Kit (0) . (H) jsJWfi* (C 1) i:ov^ 

TI4j»JK£r, S^t (N) Kov>Tl4>f ^ V h 

Ltv^o y'J =*>BMfcR*fcli. S»6xi 0i9c 
m-3g«. X 1 0 2icm-3eK^*T£*LTV* 

£o tIte*^, lWt>i:Cs+, i^JQiim 
HE : 5 k V. X/*y ? h : 0 . 4nm/^ic 
S/c> NS i 4 3 (JDS^Sl 4 0N^ST*»2 9 O S i 
^t)iS-t^^>hO>ft>) O-f *>**>M4, 6 
XI 0 2 (CPS) jgftTfcofco HCD^ffl^ 
T 6 5 OCTjfiRLfcg** 4 X 1 0 22 c m-3-g- trv U 
3>S4bR-C(4, ±E«!l5£ftttfci5V*TNS i 4 3*>>f 
*>*^>Hi5X105 (CPS) Xh^tzo 

[0 2 0 3] #|lifc^ffifcJ:*itf. JKfl-^^HCD* 
ffl v^: L P C V D 8 ia i5 fififilf * M t ^> v 'i 3 

*oi&KH5/'J 3>»<bR*&#&tr£i:* f "C§*o S 
fc, fiCyVn^Iftli: "r M #ff«U^fctU 

M r M <o&v*vy n>®HbR£f#& 

z. t &x £ Z> o 

[0 2 0 4] 4 is. IJSLfcWTIi, y'Jn>IftI(D 

jffiRia** 2 5 o t: t Lfca*. 450 t:*js-c*ixtf, 

§4o iaLfcHtli, i6ft*H**02*H«; 

iU:^> (Os) »Ift^tJ:<, *V>#H 

[0 2 0 5] (* 7 O^JtJBffl) 0 2 6 li> *§£W<vm 

7 (Dmffi&m*7FLtzmx$> . sTiwit^tt^^ 
»«**c5/y 3>»bR*r«»atrxa**Lfcxe»f 

[0206] 026 (a) (4, It^ttCioty'J 
3>3MK3 3 0±K*^4MB*3 3 1 *»jjfcLfci:*0 
flWESr^LTV^p 3 3 2(4vy nvS^tRx 3 3 3(4 
y'J n >a-fbR"e*> *«-C<4* fe^flfv^vy 3 >® 
ibR3 3 4 J^lCMLtv^o 

[0207] 026 (b) 14. X^^** 3 3 1 HWWi 

s*tfc**±utt**^#r*^y 3>*^bR3 35* 

ML/:tt§^Ltv^ 0 icovy 3>«lbR3 3 5 



(16) 
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LPC VD&KJ: *)mm*tt1rZi,i)a>mim>$:M 

* £ t fc i o T?# h HZ o 
[0 2 0 8] g&fc, EI2 6 (c) izm-f* o {C, 

3 3 1 <Dft&<Dzs V a ymitm 3 3 5 tCMPC 
J<?I£*LT. STIl:iif^j|i gWt4( 

to 2 o 9) *^^tcj:oTi, %6<nm.mm&t 
[0210] (« 8 (ommrm) m 2 7 ii, *&w<o# 

2 3 (a) *VMi*7 0361fe»S8t^»t*ia2 

6 (a) ©fliii^&tfkft.*,, 

[0211] #6Uj:cr*7oiiift»«-rii % jkjrjjt^ 

KHCD*Iv>fcLPCVDftCJ: *) IS* -> 

-ft* i K Lfc#, ^mmmmx^ > y 3 

>mm<Dm.miLmt -> y 3 >*^K^osE»xst «■ 

0 jg-f i b IC J: , *#fi9KEI«rt£#(-->i; 
^ >HHfcflt*S*atr J: ? C LTV^ C 
[0 2 12] > H2 7 (a) fc^-j-j; } m 5 
1 ^fi£?tL7tTSfe^3 5 lJ:Ktt*t**-t*S/ij 
= >a-fk»3 5 2 *»Js8i-* 0 £0->>;3>aftg 35 

[0 2 1 3] «v>T, 027 (b) fcjjt*-J:$K, ->.; 

[0214] $ & K, IH27 (c) i3 i rf® 2 7 (d) 
iZTp-TX -5 12 7 (3)43^^132 7 (b) 

:«->'Jd 354 iBf-ffc Lr v y 3 

[0 2 1 5] ±«Lfc->U3>affcjR©jfcRiai->y 
3 >»-fkK-©«*Xg t fr^gm* 9 jgf £ t C J: 
5, 112 7 (e) \Z7F? J: ? (C, S#?-fit/tclH]gBF*i^:#:(c 

[0216] ^j&jgSHcfcftcr, -> 1; 3 >m.<km<om 
~m t -> >; 3 >BMUR^o«»xa t s^ftm* 19 & 

-> 3 >a^R^#s. > ij 3 vsMtauc c t # 

[0217] JJLhRW L7t# 6 8 Ogjtigff 

TJi, L P C V DftTifi* v U 3 >fi-ffcK* 

»*Lfc*», S'ya^bH+t* fety > ( P ) 



10 



20 



30 
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t/**n> (B) 0M<tt-**^tS-f4iai;L 
Tiil> ° Jcti, fc®if*tLX 

HCD&XTfT >*-r<omnz ?f,(;p H 3 £ffl v\ # 

tfTV*^r©flifcSe>KB2H6*fflV'.&J: 
[0 2 18] y >i3io f **n>(7)^^< t^-^s-g-* 

#4o ^4p\ vy 3 >mtm<P<DV >&£lftfa 
*"*fis *il?ti3- 1 0w t %SSic-f Sit^jfi 

[0 2 19] icoi^jc, 5"Ja>iMUI+Ky 

D>m?«;ti:J:i), *6-*8^fc^ 
£id*T§&„ f/-, 02 3f^L7tJ:-5^flfit{cfflv» 

Jt»-&tl±, v'J 3>^Yt)gl3 2 1 (£©»■&, ttjR© 

flfitC y >f#D>JtftiV'j3>gftl) ICR I £ 

tc<fcoT3>*^ h?L«rggit*^tc, T*«K3gjftS*t 

tv>& -> y 3 >s-ffcig^^ Lxmmmitx-x. v^y?* 

[0 2 2 0] (* 9 OHftJBJS) ife-f, t 

4ofew*Kov»-cKwt-4 0 xmm • mmit* z *> k. 

[o 2 2 ij «^.if, mmmffiifi&mzfrtzvx^hi/ 
') =i >%%itmz-3^xffimxzmi- 0 zzx, 



[0 2 2 2] *»»«*C5/y3>aY|J|ta« + 4± 
[0 2 2 3] l. - ^^a-fb^iHA-T^f^ifrft^aW 

40 LtliLPCVDtt#ffiv>f,^ 0 LPCVDMv> 

fc»-fi-©-> >; 3 ^a-fkigcoa^o^iissii soots 

[0 2 2 4 ] 2. x^>^^ );xlu<ljA _ 
Kv^ ^ t Ltff $ -> y 3 >M-fkM<0i y ^ vy 

so ff*t»<44i x -> y 3 >sutmwm#wtf& < ^ 
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k^tt-i*. t&mmowzf (mi&wo *tf> 

[ 0 2 2 5] 3. 3>S*fc«0«**l±7. 5fc 

[0226] EI 2 8 £ £ 2 9 l±> *5MJ!<Of& 9 <n% 
$>& 0 £*i?>tf>Eni* DR AM-tr;i/COMO S h 9 > 

[0 2 2 7] 21\ Sao*fti:S£oT, 112 8 (a) 
K^L£«ig£?l2J&-f &o U2 8 (a) 12, ;* -=e V> * ;v 
*»Jfit*tt»OMOS F7>yX^««7U 

[0 2 2 8] E14 , > 4 0Hiy^ 4 0 21^ 

m (V-h) > 4 0 4li^>^f>R (r-h) . 4 

0 5 (i v u a >mtWk, 4 0 6li v U n >BMbR (Jf 
*6*R) * 4 0 7liM/>f, 4 0 8 tivD 3 >Slb 

4 0 9 \tJV) T> *;HR (WULlfT i K/T i N 
I) , 41 0»^JREMl.(Mx.lfWEIft) Sr^LTV^ 

[0 2 2 9] h V>^ 4 0 7 0&JRE&4 1 0ri*ffl#& 

1 5 0 nm§|> its 1 5 0 nmgffi) T£>& 0 ^'J7> 

^;H4 0 9 , &JKEA4 1 0l±, Mi («x.l;TT i 

nr) > &jkk maiivrm) *«**»Lfc«, 

[0 2 3 0] ^KEI 28 ( b ) H^i" J: 3 fc, 1^20 
0 nm^^y«8Ri LTCOvU 3>MlbJgl4 1 1 
Sr. «Wtt*J:tfKWttU«*ifcjR;Kft-C**LPCV 

[0 2 3 1 ] vU =J>afbR4 1 1 «t*&K*oi&— T* 
*d&3h&** *K HCy'Jn >SMblBt 4 1 1 14 hi/ 
4 0 7 4:4 C & i t 4 < * o * 
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©fc*, v j ; 3>^tM4 1 1 <DJ&m^&> LPCVD 

[0 2 3 2] ttz, ^^R4 0 9 liittfRtt*** 

v^nnv^V (DCS) SrJSfl-Ufflv^fc v U 

KlfcfiiJ.fctfSWPlM! 700t, 3 3 0*) Sr 

io [ 0 2 3 3] *£-C. *H*»»-Cli. 7 00WO 

vv?> (HCD) i3 4tf7 V-=e-TSrfflv^ j&miaK 

6 0 0t> a£jprtS0. 5Torr, ^IiJt7> 
^^7/HCD/^f^7^ >=2000/2 0/2 O 

ISlisccm) ©JSiUfcfUN LPCV 
Dttia •) y'J 3>aftR4 1 1 SrBJ&lT^o 

[0 2 3 4 ] $Mt-(7)y'J 3 >SfbK4 1 1 <0lSRi8 
JK14 1 . 3 nm/m i n. "C** e 0 > ^ 

3>SlbBl4 1 lRtHli, >F»^lt, tK*> i£H 
20 i3c£0^^^ift£o TK^igSii 5 x 1 02i c m-3. 
ttXttft (4 9 x 1 0 20 c m-3i3 J: VHt*«fl[Ji 5x10 
2icm-3t$)^o *|SWO»**+5frfcf»*K:l4, 

ift8J3 ± r/£t»itJKl4 4xi o 20 c m-3ja±**»2 L 
v^o -t*>fc*i;:i4->y 3 >^fbR4 1 l<offiSS^7 

0 oMTr^t^ts^o 

[0 2 3 5] *HJfi»»"CI±. «*^«*&Sfc IT^f 
^^k». mx.\i*9>. x-t T-bf-W 

30 [ 0 2 3 6] ^C^IU2 9 (c) 9 H> M/>f 

4 0 7 ^ffiO->U 3>Sftl4 1 l^CMPtCi^^ 
*L, mM*^mz1rh 0 z<Db£, •> , J3>«ft§84 

if/h*fi[a->y * t 5wt. 

7 'J -Srfflv^ ©fjg/^y KWSii 2 OOgitt^»o 

[ 0 2 3 7] CMP^IiSKli, J**WC*1S»ft+ 

-ecO©fS^J$ii2 O nm/m i n. t*o/: c t^b 
*»WO*ftiCJ: 0 y 7*&»Rfc LTOy'J 3 

^ 4 v^Bf B JjdI4$14* , » n £ £ i: #WB $ titzo 
[ 0 2 3 8] :oi^:*IM»Bo*Si:J:W^ 

y yj»*Ro®tiS;x® (v 1 ; 3 >a>fbK4 1 1 ojgjftl 
S) xrsu ^^Ftt^-fbi-s t v>^5 F^gtife - * 

so [0 2 3 9] i/:, ***»lBO*tt^J:ittf, 
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£ < -e § z> z. t d^^o fzo 

[0 2 4 0] 113 OiZ^ t^-frT^ >£^2J0LT^&V> 

-S i NI> S^LliHCD-S i NJ1£^LTV>& 0 
[0 2 4 1 ] >X^m2 9(d) tc^i-J: ^ ^ j. 

(y^mm) zmj&u ^')^>mm4 1 

8WfcR4 0 6 * R I E (Reactive Ion Etcher) \Z£*) 



34 



[0 2 4 2] v V n>effc§i4 1 1 OR I E (Reactive 
Ion Etching) x-y + vyv- h OJffiKSff (c^f^tt 

[0 2 4 3] 031t:, KXt^S4^yV3>gft 
OR I El/- t0AKaAtt#tt**;-*- o H*fe, jA 

fi*5 5 0tiT\ j&]Kfijg7 O OtODC S-S i N 

m (ft#Oi/9 3>«ti) k*fcfeftv* D 

4 5 0Ci:StT»f4t, RIEl/-M^n^<^ 

[0 2 4 4] m 3 2 »C, RIEl/-|-tyiJn >S-fbM 

[0 2 4 5] 129 (c) OZDff (R I Elfi) T% v 
'Jn>^<t;J3g4 1 1 vu-y* -yX'WtetlX^tj: 

^nm& t Lxmrn-tzMfr) it, rie«x 

[0246] S33tC, RI Elfltrv'J 3 >g-fbfllU 
1 10^##A^fcafift. Hf, jSaUi. CM 

PI8»T»or i Ei?lKro->>; d >^fcffi|4 i i 

[0 2 4 7] 7 Tlfeif g| £ LTOv'J 3 

= >a^b«lli, R I EIgo»T«t, ab^flSojp? 

[0 2 4 8] f*©^0«A?ilT^i^y'; 3 >i 
ft*©Bll*L*tt, ±fflS"Cl 8 nm, ft<DUfrT' 7 0 n m 

4 1 1 OBOitHi, ±»T1 4 n n, MET- 5 4 nmT* 

[0 2 4 9] 1-fc*J*>, SfOy'J 3>£lbffil£ffl^7t 
£\ R I EI*if&tc*+ y 7**6^JSi LT«ffl°rfg& 



>M-ffcM<DMH* 2 0 0 nm^-t-5,-j2>g^^7> J . 
1 6 0ninifS<fii o 

[0250] ^m^tzXTizxnmMmiztitu^ « 

io iltT- # £ .fc ^ K & & 0 

[0 2 5 1] ^ifirftODRAMT** 1 G-DR 

[0 2 5 2] 1I3 4 (a) li*^W>'J 
i^^DRAM^Bfll, 134 (b) li$fe*<Dv«j3 
's&ltmim^tzBRAMOmWmiTFLX^Zo 

[0 2 5 3] &jb\ H^O#^7*/^^tciJV»Tii, 

fc^S^tc^oTv^o ^<r>tztb, Miz 
lis »^S*tff-^+ 4*EE«©— «o**jj5L-c* 
20 4. II 2 8ts*V t &2 9 t**i£+*aja-Kii, H 

2 8&XVW2 9 fcmi-fflF*tf*LT**„ HI*, 4 1 
3«4LDD#ii£;fif-r*V-;*/KW >t£ffeS, 4 1 
4£J:tf4 1 5li^- m*JMt||*»LTV»*. 
[0 2 5 4] $4:^*14, v'-Hg4 0 2- 

4 0 4 i&«E&4 1 0 t<Dmz&fjL-r& 0 XftWizX 

tf®. < > *oif(T)Sv>y ■; 3 >g-fb^ 4 1 l #M)8, $ 
30 [0 2 5 5] 03 4 (a) JCIi, y-h««.^JRE«S 

^ o 

[0 2 5 6] #^$*Sr/J%$ < T-#-Si:, * + A->^B 

« [0 2 5 7] tt^Wft^T-li, y >J a >»bK 4 

1 1* 2 0 0 nmlStio tS©y 'J 3 SgLitlfe 4 1 
1 14, *S«;kmu &m%L&7 8 Or, Rjt&^rtffi6 
6. 5 P a, y^^DDyJVT/tiTIiJt] 5 
Osccm/1 5 0 0 sc c mOtktt-XKWL-f h B Z. <T> 

m&V v 'J 3 >S^b)S 4 1 1 $S|ji«l4 3 . 0 n m/m 
i n. ?I|E-C*^> 0 L^L, y'j3yMli41 1*7 
8 OtTJgffi-fi t, A-'J7>^Jl'l4 0 9 WjSMfi-jEa* 

^/w-f , &m&$i 4 1 0 t v V 3 >*«4 0 1 tR&L 

50 [0 2 5 8] ->'J3>a-ffcR4 1 1 * 7 8 0 
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WlfrA-t & £ . BEKJgJ«Lrt:*ort:MOS h7>v^ 
^tf^-ytStt. MOS * tiffiv>«JK& 

[ 0 2 5 9] tt*oattt, ««lifiaE*7 0 0t:UT 
^f*ii:ttprffiT-*&o Lri>U )SIiaS7 0 0 TC"CO 
j£Ki&RI*0. 7nm/min. t*Sfc*> |?2 0 

[ 0 2 6 0] ^•/n^r^tli, iSS^-i:*^^ 
£ K + & P*l« is J: If' < - v Si" * B# HI 4 *> io 

*K 7 p n-t^^r^i9B#rafIJSO^^B#r B l^S-r^o 

i-4*>%, 7 o octv^ifc««i*a«>*iK«*-c, * 

[ 0 2 6 1 ] ^OJ: 3 iJtKcMKffl • gR#IBflHJ--v;i/ 
;^yi v KDTTNdu n > ? * h * - ;i/tf)JgWK^Jfi 3 
*L*:T i xS i y (f ^>y'Jf^f K) S PFBJ^) 

l*l£ffcJf **Si£ffe LT&UfcB <t>3£Sl^±# ITIJ% 
[0 2 6 2] JBlJLJfi^fc * 3 K> y^nnyr/iffl 
v>/:y'J a >ftfbROJBj£#ffit::i3V*-t\ *]RiaE*T 

[0 2 6 3] *Htt»JR-e»i, ««t*t7^'j3 
1 4, y-Ht««R4 14, 4 151:4 
[ 0 2 6 4 ] v V 3>a-ftK<OR I E 

7 y»KJ:*^^>^U- h <>ii< 
[0 2 6 5] HI 3 y'J n >ftftRO#*itflEi: -> 

fazm-to *n»-cafflL3t*7y«»f8[i±. 4 6%7 

[0 2 6 6] [3^£>> ^>a<b)K4 , tc^^^#A-r 
4^^T^ vy 3>£>fbRo*7yBfcK*&^y^>^ 

[ 0 2 6 7] ^fL^ffiffifi^lcfiJfflL/cyn^^i: LT 

&o 1"*t)*>. B3 6 (a) ■? ^5-**- 

h t Lt^*^Jiv^>ij3yMl5 0 1 *»J5E so 
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5 0 2 *r»*Lfc«, 0 3 6 (b) 

*B8SiK*fflW- , > hx7f 9 y'J =r >S 

is. 5 0 0liv"J3>lS, 5 0 3iir-h*feli 

I, 5 0 4 (2LDD*it£*-f * V-*/ KU>f 
/f, 5 0 5 (i«HI*6j»KS:^LTv^o 
[0 2 6 8] 

i JBRfti: ITSi-Si m&t$XXfS i -C l 

r% y'j =7>K<bKi:^ra-caKJto?tn.*, &3Rttft 

#4 x 1 0 20 C m-3^±T4>& y'J n VfifbRfcXaLT 
[0 2 6 9] * fc, tS^SJK* 5 1 X 1 021 c m -3J^±T 

C u^ij 7R^: Ufv^Wy'J 3>ttfl:R*XS 

[0 2 7 0] Sfc, *»9§^J:*itf^ yyn>a^bR. 

y 3>ftftRt*ftLti/V n> 
H-fbBI^SE»i-&^fc»wJ: ffi#i£*1#/H:*R4*14fc 

4*o y'J3>i»CfiimHK^ 
UJ:»K i^IW^ECffftt^^^^'J >^#> K 

[mi] #is9§<&i& i *5 j:LKflS2 <nufflfm\z&h*& 

[El 2] *|SWO*li5i:V»2 0|tifi^ffi^«&*» 
[113] $3§550y'J 3>S<bK (HCD-S i NR) 

co *s* is a <d * * -r m 

[14] HCD-S i N ^Kl^^^RSSffifftt?:^ 

ims] y 'J n >IjtI* olSfiSo CMP MISS 

[Me] HCD-S iNR^RIEl/-h«SSf 
ffttiJ-kCfDC S-S i NROJffiRSJK7 0 0t:*cU«t 
4RIE1/-F Sr^-fH 

[i7] HCD-S iNRWJt^TEOSBMtROR 

IMS] HCD-S i NK^AKjKftOAKfiKIKfftt 
[19] HCD-S i NROvy 3>0»-fr«tt*jfc* 
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[mil] »2©jii(ii»tt^*ft^ijv^TjEatM«Kta 

itML/:HCD-S i NflgO^jgis J; VjAMjUK 7 
0 OttMl/:DCS-S i NK©?ES*fIKjfctt* 

[01 2) *«9BO»3^Hift3gJ8H#SMOS 

[111 3] **WO*3OHJfiJg»t«4M0S hy> 

mi 4] *9kw<Dm3<Dntm&iz%&Mos v^y 

HfflK«UMt*jgjffiL7t»'&OBIi 4 (g) <7>K/fB 
[HI 6] AH^UDyv7>^tML/:y'J 

te£tt£^i-0 

[EI 1 7] Si K»i«S i 2 C 1 e *Ov"y n >M^bJ 
«K^l:ttSf Silt v U n >IftKO«>x7 

[hi 8] *?tm<Dm 4 (Dmmmi<z%&^fe^(OM 
[an] HCD-si wm<D&Mmm&<oc \ tH<D 

[0 2 1] MS i NlO'J-^lS(7)g^j|:^/Tt 



10 



[02 2] S i NK«ai:l^flffflt S i NKfcoC 

i Wk&tvm&zm-f m 

[02 5] *»Wic«*->y 3>»ftK»c#iti4#5c 
iOS IMSyn77>f;i/*Stl 

X*IKffM0 

[12 7] *«WO*8 0HJfc«tc#&Saxg*g5i- 
XSBfWH 

[112 8] 9(0%tt|f|Uftl>^#tt1tOSt 

a*ffiott^s:^-rxa»fffiBi 
[02 9] 9^iitt{fi(zff^4iji#iesos 

[03 0] K»S:iALTV^^y'j3>aftR^»I 
[03 1] fitmZ^i 4v>y'J 3>»fci©R I E 
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30 



40 



50 
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[032] RiEu-Ytisva>mtm*<D8tmmig. 

[03 3] R I Elgfy y n 
toK^tS^B 

[03 4] *^^J:{l«OyV 3 >g<fcRS:^v>fe 
DRAM^WI 

[03 5] y'Jn >aftKO£*«flE i^Va >flftR 

[03 6] »9onifi«ose®fli*ttg3i-*fc»oB 

[03 7] «(7)DRAMt;^MOS h^>y**<£> 

f 1 * fpj t SS 4 * irj tsj iff L Rf n * a^i" Hf ffi 
0 

[03 8] ^nn$/9>*iiv»fcLPCVDtti:J: 
#O&rM0 

[03 9] y^nny7>f^v^:LPCVDfti:i 

[040] c u &m<o c u ss^scis^oifM0 

[04 1] yy a >a^tiii L P C V DS t« v»t» jt 

[#*ORWl 

10 1, 1 2 1 - ->y rz 

1 0 2-nS KW >tttUi 
1 0 3---VHJftilHK (S i O2I) 
1 04-n>^^ 
1 0 5 -EMI 
1 0 6 — y y rr >flft) 
1 0 7 — T i 

1 0 8, 1 3 4 -T i N, 
1 0 9-W«i&*E« 

1 1 0-yy r?>a>ft:R (HCD-S i Nflt) 
1 2 2-JKHMfcK 

1 2 3-X?^lK«IKB 

1 2 4-#fi B B H y y n > 
1 2 5-HCD— S i N 
1 2 6 — l^y* h^*-> 
1 2 7-^S h 
1 2 8-ft*fbK 
1 2 9-ttflMi (LDD) 
1 3 0-y- hffllJMDC S-S i N 
1 3 1 -V-*/KW >J£ffcj 

1 3 2-«NI«j»R 

1 3 hmM 

1 3 5-A 1 81 

2 0 o-r- h m>> 

2 0 1 — y y rj 
201' -AJREtt 
2 0 3-TEOS«H»-fbK 
2 0 4 -T a N 
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